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Problgw 


Effective  developoeftt  of  new  Navy  weapon  and  support  systems  is 
dependent  upon  tne  ability  to  oeet  the  personnel  requlrenents  desanded 
by  these  -*ysteffi8.  A  personnel  requireoents  infonSAtlon  data  systea 
incorporating  Bodern  data  processing  techniques  Is  necettary  for  support 
of  nanageaent  decisions i  for  positive  prograa  coatrolf  and  for  effective 
aenievaaent  of  system  developstent  esilestones. 

Bael{gr«->*tftd  and  Reauireaffiats 

A  Personnel  Bequirements  Infoniation  System  Methodology  (PRISM)  is 
being  developed  for  the  orderly  generation ,  maintenance,  updating,  and 
application  of  accurate  and  timely  human  factors  information  throiighout 
the  developswnt  cycle  of  new  Navy  weapon  and  support  systeau. 

The  first  report  (l^)  concluded  that  the  cost  to  develop,  laq>lenent 
and  maintain  PRISM  would  be  Justified  due  to  subsequent  decreased  systems 
development  costs  and  increased  systems  effectiveness.  The  second  report 
(2)  concluded  that  a  taxonomy  of  standardized  tasks  was  needed  for  the 
PRISM  data  bank. 

Approach 

This  report  documents  the  development  of  a  standardized  task  format 
designed  to  include  all  of  the  detailed  information  necessary  for  the 
developDent,  analysis  and  utilization  of  complete  Navy  personnel  manning 
and  training  requirements  information.  An  information  structure  devel* 
oped  at  the  Aerospace  Medical  Research  Laboratories  (AMRL)  vas  utilized 
as  a  focal  point  for  this  phase  of  research,  Tiie  AMRL  task  format  was 
modified  to  make  It  more  respcinsive  to  Navy  reqiii rementa^ - 

Findings.  Conclusions  and  Recommendations 

Most  of  the  task  data  requirements  for  a  comprehensive  human  factors 
data  bank  have  been  identified.  The  separate  data  categories  have  been 
arranged  into  a  logical  order,  suitable  for  a  standardised  task  format 
adaptable  to  automatic  data  processing  procedures.  Standardized  structures 
must  now  be  developed  for  each  of  the  task  data  categories  to  complete 
the  total  human  factors  task  data  bank  structure. 

1.  It  is  recotamended  that  the  developed  standardized  task  fonnat  be 
adopted  as  the  basic  structure  for  the  PRISM  data  bank,  (pages  13-17) 

2.  It  is  recommended  that  the  development  of  standardized  txonomies 
and  other  Information  structures  for  the  individual  task  data  categories 
be  continued,  (pages  13-17) 
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1 .  INTRODUCTION 


an  Requirements  Information  System  Methodology  (PRISM)  is 

an  information  storage  and  retrieval  system  for  the  orderly  generation 

application  of  accurate  and  timely  human  factors 
information  throughout  the  development  cycle  of  new  Navy  weapon  and  suoport 

SyS  vCinS  •  * 


A.  Backg; _ .  d 


Development  of  an  integrated  personnel  information  system  was  proposed 
Personnel  Research  Activity,  San  Diego,  in  Fiscal  Year 
1905.  Research  was  initiated  in  Fiscal  Year  I966  to  determine  the  feasi¬ 
bility  of  the  proposed  concept.  A  preliminary  feasibility  report ’Vas 
published  in  January  196? ,  (l^)  tentatively  establishing  the  feasibility 
of  a  system/function/task  oriented  human  factors  data  bank  and  information 
processing  system.  The  final  feasibility  report  of  November  1967  (2) 
detailed  the  preliminary  study.  It  expanded  the  original  design  concepts; 
identified  groups  of  technical  and  professional  users  of  human  factors 
information;  identified  the  general  types  and  classes  of  data  required 
during  system  development;  described  the  relationships  between  data  cate¬ 
gories  and  system  development  phases  under  which  the  data  will  be  generated 
and  used;  and  specified  the  relationships  of  PRISM  to  the  Bureau  of  Naval 
Personnel  and  other  Navy  human  factors  programs . 

The  work  for  Fiscal  Year  1968  has  been  divided  into  two  research  areas; 
the  develoi-ment  of  a  standardized  task  structure  and  the  development  of 
preliminary  task  data  criteria.  In  Fiscal  Year  I969  the  task  structure  and 
specific  task  data  criteria  will  be  combined  into  a  functional  system  for 
evaluation  in  a  pilot  study  program. 


B.  Purpose 

The  basic  concept  for  the  PRISM  prototype  system  design  is  simple: 

Every  pertinent  operational,  maintenance  and  administrative  task  will  be 
put  into  a  standardized  format  and  placed  into  an  unequivocal  tajconomic 
structure  with  no  overlap  or  duplication  of  coverage  between  tasks.  The 
construction  of  a  complete  human  factors  record  for  any  weapon  or  support 
system  will  then  be  accomplished  through  the  identification  and  updating, 
throughout  the  system  development  cycle,  of  all  of  the  standardized  task 
statements  applicable  to  that  particular  system. 

In  order  to  facilitate  data  storage  and  retrieval,  a  standardized  task 
format  had  to  be  designed  including  all  of  the  task  information  necessary 
for  detailed  task  analyses  and  subsequent  personnel  manning  and  training 
analyses.  Each  task  requires  locational  identification  relating  the  task 
to  specified  systems,  time  and  frequency  data  required  for  task  accomplish¬ 
ment,  qualitative  information  to  specify  the  type  of  worker  required,  and 
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vrrifioatlo!.  st/^tus  to  the  relative  currency  anil  status 

j.'  the  task  information.  Certain  other  types  of  information  are  certain 
to  be  necessary  or  desirable,  e.g.,  basic  work  verb  and  equipment  noun 
modifiers  would  make  the  descriptions  more  detailed  and  specific;  pro¬ 
vision  could  be  made  to  include  tools  and  test  equipments  used,  work  areas 
to  be  utilized,  related  doctunentation,  task  criticality,  personnel  hazards, 
trainer  requirements,  modification  applicability;  etc. 

The  purpose  of  this  report  is  to  document  the  development  of  a 
standardized  task  format  including  all  of  the  detailed  inforaatloh  neces¬ 
sary  for  the  generation  and  use  of  complete  personnel  moaning  and  training 
requirements  infonr.ation.  Four  criteria  were  adopted  to  guide  the  devel¬ 
opment  of  the  task  structure:  (a)  task  statoaenta  *t  the  most  detailed 
useful  level  of  specificity;  (b)  flexibiliLy  to  allow  the  selection  of 
only  that  information  required  by  any  prospective  user;  (c)  simplicity  to 
promote  understanding  by  all  human  factors  personnel;  and  (d)  adaptability 
to  automatic  data  processing  techniques. 


C .  Approach 

The  first  step  in  develooing  the  task  structure  was  to  identify  the 
specific  categories  of  information  required  for  detailed  human  factors 
analysis.  Information  categories  specified  in  existing  documentation  first 
were  compiled  to  ascertain  the  many  possible  types  ■■■.f  information  curi'ently 
used  by  human  factors  research  personnel.  These  categories  were  analyzed 
tc  determine  their  appUcability  to  the  PRISM  system  objectives.  Next, 
selected  data  cateGor'es  were  arranged  into  functional  groups  at  a  level  of 
detail  deemed  to  be  specific  enough  for  detailed  task  ansdyses,  yet  general 
enough  to  be  useful  and  practical  at  the  operational  level.  The  f*nal  ttep 
was  to  arrange  the  data  categories  into  a  logical  order,  following,  as 
closely  as  possible,  the  normal  system  development  cycue. 


II.  DEVELOPMENT  OF  A  STANDARDIZED  TASK  FORMAT 


In  determining  the  required  types  or  categories  of  human  factors 
information,  it  quickly  became  apparent  that  there  are  almost  as  many 
classification  schemes  as  there  are  human  factors  specialists.  The  most 
significant  differences  were  found  to  b’e  in  the  level  of  detail  or  speci¬ 
ficity.  Other  differences  occur  in  the  selection  of  terminology,  although 
similarity  of  concepts  is  usually  evident,  regardless  of  the  precise 
terminology  employed. 

Three  of  the  more  prominent  organizations  engaged  in  human  factors 
task  description  development  are  the  Personnel  Research  Laboratory, 
Lackland  Air  Force  Base  (AF  PRL);  Personnel  Research  Division,  Bureau  of 
Naval  Personnel  (SUPERS) j  and  Aerospace  Medical  Research  Laboratories, 
Wright-Patterson  Air  Force  Base  (AMRL).  Task  structure  research  conducted 
at  these  activities  provided  an  excellent  foxindation  on  which  to  build 
the  standardized  task  structure  for  this  project. 


A.  General  Task  Structure  -  AF  PRL 


Evolution  of  the  Air  Force  Personnel  Job  Inventory  began  at  PRL  in 
1959,  with  the  development  of  a  personnel  specialist  inventory.  The 
subsequent  job  inventory  was  accomplished  under  Project  773^*  (Development 
of  Methods  for  Describing,  Evaluating,  and  Structuring  Air  Force  Occu¬ 
pations),  Task  773^01  (Development  of  Methods  for  Collecting,  Analyzing 
and  Reporting  InfoiTiation  Describing  Air  Force  Specialties).  The  job 
inventory  is  one  of  the  basic  tools  for  the  Air  Force  method  of  job  analy¬ 
sis  today.  Its  use  has  proved  effective  for  collecting  quantitative  job 
information  from  large  samples  of  personnel. 

The  inventory  is  comprised  of  260  tasks  grouped  into  12  duty  clusters. 
Fifteen  of  the  tasks  are  shown  in  Table  1.  Each  task  begins  with  a  basic 
work  verb  such  as  notify,  schedule,  supervise,  audit,  evaluate,  etc.  The 
verb  is  followed  by  various  object  nouns,  modifiers  and  phrases  to  form 
complete  task  statements.  No  firm  task  structure  is  used  for  that  part  of 
the  task  following  the  verb,  so  considerable  variety  in  task  structure  is 
evident.  For  instance,  task  B.15.  "Notify  commander  of  personnel  due  for 
separation"  is  very  simple  and  specific,  but  task  C.IO.  "Evaluate  subordi¬ 
nate's  work  for  accuracy  and  conformsmce  with  current  regulations,  di¬ 
rectives,  and  policies"  is  both  complex  and  abstract. 

The  concept  of  beginning  each  task  with  a  simple  work  verb  is  useful 
for  a  system  such  as  PRISM.  It  standardizes  task  structure  considerably, 
facilitating  subsequent  human  factors  analyses.  The  remainder  of  each 
task  however,  is  relatively  unstructured,  making  it  diffioilt  to  compare 
contents  of  one  task  with  another.  The  method  has  no  provision  for  other 
human  factors  aspects  like  system  identification,  task  time,  frequency, 
qualitative  requirements,  or  verification  status.  It  is  also  very  limited 
in  its  scope,  because  it  is  applicable  only  to  personnel  specialists. 


TAHLK  1 

AF  FRL  Job  Inventory 
Cample  Tasks 


15.  Notify  ooiraander  of  personnel  due  for  separation 

16.  Schedule  personnel  for  separation  physical  examination 
!'(■.  Serve  on  boards,  conanittees,  and  councils 

18.  Gupervise  personnel  testing  program 

19.  Supervise  subordinate  supervisors 

C.  REVIEWING  AND  EVALUATING 


1.  Audit  computer  edit  programs  with  mechanized  output  products 

2.  Draft  recommended  changes  to  handbooks,  manuals,  and  other 
publications 

3.  Evaluate  adequacy  of  personnel  testing  facilities 
i*.  fVaiuate  adequacy  of  work  inspection 

9.  Evaluate  adherence  to  work  standards  and  schedules 
— Evaluatre- -inuividuato"  fcr^  Tiromotl  omiTtFTjpgradl  ng 
7.  Evaluate  leave  program 
3.  Evaluate  organization  OJT  program 

9.  Evaluate  procedure  and  equipment  for  automatic  data  processing 


10. 


Evaluate  subordinates'  work 


b.  General  Task  Structure  -  BUPERS 


The  BUPERS  Manual  of  Qualifications  for  Advancement  in  Rating  is  one 
of  the  most  comprehensive  and  useful  documents  of  its  kind.  Its  purpose 
is  to: 

"a.  Provide  minimum  occupational  and  military  qualification  standards 
for  advancement  in  rate  (e.g.  ,  Seaman  Recruit  to  Seaman  Apprentice)  or 
rating  (e.g.,  Quai'termaster  third  class  to  Quartermaster  second  class)  for 
all  Navy  enlisted  personnel. 

b.  Serve  as  a  basic  reference  for: 

(1)  Preparation  of  training  courses,  training  publications, 
on-the-Job  training  programs,  and  school  curricula. 

(2)  Development  of  Navy  wide  advancement  in  rating  examinations. 

(3)  Assignment  and  utilization  of  enlisted  personnel. 

(I4)  Enlisted  personnel  preparing  for  advancement  in  rate  or  rating. 

Reflect  paths  of  progression  for  enlisted  career  fields."  (6,  1) 

The  practical  factors  of  the  manual  are  analogous  to  tasks  of  the  Air 
Force  Job  Inventory.  A  sample  of  practical  factors  for  the  Personnelman 
are  illustrative  of  these  requirements  and  are  shown  as  Table  2.  The 
factors  axe  very  similar  in  structure  to  the  job  inventory  tasks.  They 
each  begin  with  a  simple  work  verb  followed  by  an  unstructured  portion  of 
object  noun  and  various  modifying  words  and/cr  phrases.  The  qualifications 
manual  does,  however,  have  some  distinct  advantages  over  the  inventory, 
making  it  more  applicable  to  a  common  human  factors  information  system. 

It  includes  all  enlisted  ratings  in  the  Navy,  and  provides  qualitative 
information  for  each  practical  factor  by  relating  it  to  rating  (classi¬ 
fication)  and  rate  (skill  level). 


C.  The  Beginning  of  a  Standardized  Task  Structure  -  AMRL 

Perhaps  the  most  discerning  and  penetrating  job/task  oriented  human 
factors  research  has  been  accomplished  at  Ae’^ospace  Medical  Research 
Laboratories  under  Project  ITIO  (Hvunan  Factors  in  the  Design  of  Training 
Systeias),  Task  171006  (Personnel,  Training  and  Manning  Factors  in  the 
Conception  and  Design  of  Aerospace  Systems).  This  research  on  the  appli¬ 
cation  of  computer  software  techniques  for  handling  human  factors  task 
data  in  support  of  aerospace  system  development  programs  is  directly 
applicable  to  the  development  of  PRISM.  Using  the  most  appropriate  Air 
Force  documentation  available.  Potter,  et  al.  (8^)  listed,  analyzed  and 
categorized  each  data  element  using  definitions  provided  in  the  original 
source  documents.  Their  listing  is  presented  as  Table  3. 


TABLE  2 


BUPERS  Qualif leations  For  Advancement  In  Rating: 
Baunple  Practical  Factors 


Required  for 
Advancement  to 


.i*2  Advise  personnel  and  activities  of  availability  and 
methods  of  procuring  training,  educational,  and  in¬ 
formational  publications  and  aids 


.80  Construct  and  administer  elementary  achievement  tests  E-7 

.8i  Evaluate  Information  obtained  through  testing  and  E-7 

counseling;  advise  as  to  program  of  study 

.82  Supervise  and  train  personnel  in  public  specdcing  and  E-7 
group  discussion  methods  and  techniques 

.83  Organize,  plan,  and  direct  workflow;  develop  training  E-7 
programs 

E.  PERSONNEL  CUSSIFICATION 

,l»0  Evaluate  and  recommend  assignment  of  NEC  Codes  by  E-5 

using  Manual  of  Navy  Enlisted  Classifications,  NavPers 
15105  Series 

.Ul  Provide  division  officers  with  Qualifications  data _ iU^5 - 1 

of  erTlTsted  personnel  for  assignment  to  billets 

.60  Make  recommendations  f c  '  assignment,  training,  edu-  E-6 
cation,  or  reenlistment 

.61  Prepare  and  give  information  lectures  concerning  Navy  E-6 
ratings,  schooir,  billets,  tiaining,  educational  oppor¬ 
tunities,  and  advantages  of  a  Naval  career 

.62  Construct  an  Enlisted  Classification  Record,  NavPers  E-6 
601-3,  at  recruit  level  and  on  authorized  retest  occasion 


.80  Supervise  and  train  personnel  in  use  of  Navy  enlisted  E-7 
classification  codes;  advise  in  coding  of  more  diffi¬ 
cult  classification  cases 
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TABLE  3 


AMRL  Data  Elements,  Items,  and  Probable  Parameters 


Qt)Ject  System  -  specific,  total  aerospace  system 


2.  Mission  -  specific  operational  profile  for  the  specified  object  system 

3.  Mission  Phase  -  specific  segment  of  the  identified  mission 

h.  System  -  major  functional  subdivision  (consisting  of  related  elements 
of  man/hardware/software)  of  the  specified  object  system 

5.  Subsystem  -  logical  subdivision  (hardware /software  oriented)  of  the 
specified  system 

6.  Component  -  identifiable  self-containea  unit  which  performs  a  specific 
function  necessary  to  the  proper  operation  of  the  specified  subsystem 

7.  Part  -  particular  hardware/ software  item  within  the  specified 
component  —  this  element  may  have  up  to  ten  entries  for  any  one 
described  performance 

8.  Hardware  Status  -  developmental  status  of  the  specified  component 

9.  Data  Source  - 

Organization-organization  responsible  for  the  data  being  submitted 
Author-two ,  or  three  initials  plus  last  name 
Pat e-month /day /year  (dd/dd/dd)  on  which  data  is  submitted 
Revision-revision  niamber  of  data  being  submitted 

10.  Reference  - 

Related  Data  Element(s)-specific  data  elements  to  which  the  specified 
reference  pertains 

Identification-name  and/or  identification  number  of  the  reference 
Location-the  specified  reference  is  physically  located 

11.  Security /Proprietary  -  security  classification  and/or  industrial 
proprietary  status  of  the  data — the  legal  values  for  this  element  are:  ; 
C,  S,  T,  P,  SP,  TP;  where  C  =  confidential,  S  =  secret,  T  =  top  secret, 
and  P  =  proprietary  to  the  organization  sj^ecified  in  the  data  source 
element 


TABLE  3  (Cont'd) 

AMRL  Data  Elements,  Items,  and  Probable  Parameters 


1 


i 


^..fomance  Level  -  level  of  specificity  to  which  the  performance 
description  pertains — the  legal  values  for  this  element  are:  P  J, 
E;  where  P  =  position,  J  =  Job,  T  =  task,  and  E  =  task  element 


1  13.  Performance  Description  - 


Verb-action  portion  of  the  performance 
Ob J ect-ob J ec t  of  the  specified  action 


Mod  -fier-adverb  and/or  adjective  used  to  modify  the  specified  verb 
and/or  object 

1^.  Performance  Number  -  specific  identifying  number  of  the  described 
perfoimance 

15.  Performance  Prerequisites  -  number  (see  Element  lU)  of  the  performance 
that  must  be  accomplished  in  order  to  make  possible  the  successful 
accomplishment  of  the  described  performance 

16.  Personnel  Classification  -  type  of  personnel  required  to  accomplish 
the  described  performance  (AFSC  number  will  be  a  common  entry  in  this 
data  element) 


!  lY.  Number  of  Personnel  -  actual  number  of  personnel  required  to  ac- 
j  complish  the  described  performance 

I  16.  Performance  Location  -  physical  location  at  which  the  described  per¬ 
formance  is  accomplished 

19.  Environment  -  critical  factor  of  the  environment  associated  with  the 
described  performance 

1  20.  Communication  -  description  of  the  transmission  of  information  from 
one  hvunan  to  another  in  relation  to  the  described  performance 

Personnel-specific  personnel  involved  in  the  communication  process 

Method-method  used  in  the  communication  process— the  legal  values  for 
this  item  are:  OD,  01,  W,  and  G;  where  OD  =  oral-direct,  01  = 
oral-indirect,  W  =  written,  and  G  =  gesture 

1  Rate-number  of  times  per  unit  of  time  (dd/dd/l)  the  communication 

process  occurs: 


TABLE  3  (Cont'd) 

AMRL  Bata  Eletnt^ntG,  Ite'i.s,  and  Probable  Parameters 


dd/dd/1  =  number  of  times 
dd/dd/1  =  number  of  time  units 

dd/dd/1  =  the  specii'ic  time  unit;  H*hours,  M=minutes,  S=seconds 

Duration-length  of  time  the  communication  process  takes: 

ddHddMdds  =  number  of  hours 
ddHddl'idds  =  number  of  minutes 
ddHddMdds  =  number  of  seconds 

Tools  and  Equipment  -  specific  tools,  equipment,  fixtures,  or  supplies 
that  are  required  to  accomplish  the  described  performance 

Performance  Frequency  -  number  of  times,  per  unit  of  time,  the 
described  performance  occurs  (see  Item  "Rate"  in  Element  20) 

Time  - 

Total  Time-time  the  described  performance  takes  (see  Item  "Duration" 
in  Element  20) 

Incremental  Time-start /stop  times  of  the  described  performance 
relative  to  the  next  higher  level  described  performance 

Criticality  -  possible  effects  which  would  arise  from  the  failure  to 
accomplish  the  described  performance 

Hazards  -  possible  source  of  physical  or  psychological  injury  which 
may  be  encountered  in  the  described  performance 

Human  Output  (man/machine  interaction)  -  control  output  which  a  man 
must  provide  in  order  to  accomplish  the  described  performance 

Machine  Output  (machine/man  Interaction)  -  output  from  a  machine  which 
a  man  must  perceive  in  order  to  accomplish  the  described  performance 

Knowledge  Requirements  -  specific  aptitude  required  to  accomplish  the 
described  performance 

Difficulty  -  complexity  of  the  described  performance 

Human  Performance  Error  -  estimated  probability  of  the  described  per¬ 
formance  resulting  in  failure  due  to  human  error 

Reliability  of  Equipment  Performance  -  estimated  probability  of  the 
described  performance  resuJting  in  error  due  to  equipment  faj lure 


Using  a  combination  of  subject  comparison  and  statistical  analysis 
techniques  utilizing  three  representative  systems  under  development , 
the  original  32  data  elements  were  combined  to  form  17  elements  (Table  U), 
then  further  reduced  to  ten  (Table  5)*  It  was  concluded  by  Potter  et  al., 
that :  "This  approach  will  result  in  a  set  of  general  but  completely 
defined  data  elements  that  will  accommodate  a  wide  variety  of  data  items. 
These  data  elements  will  be  the  common  pivotal  points  around  which  an 
experimental  data  pool  is  developed."  They  further  concluded  that:  "The 
data  bank  structure  must  be  sufficiently  flexible  to  allow  for  future 
expansion  and  inclusion  of  additional  data  elements."  (^,  51) 


The  analysis  and  structuring  of  task  data  performed  at  AMRL  provides 
a  foundation  on  which  to  build  a  standardized  task  format.  If  the  devel¬ 
oped  data  categories  include  all  of  most  of  the  types  of  information 
required  by  human  factors  specialists,  it  is  reasonable  to  assume  that 
these  data  categories  can  be  arranged  into  a  useful,  standardized  task 
structure  applicable  to  any  developmental  system/subsystem. 


D.  Analysis  of  AMRL  Task  Data  Elements 

In  analyzing  the  AMRL  task  data,  it  was  noted  that  the  information 
is  actually  far  more  detailed  than  the  ten  basic  data  elements  shown  in 
Table  5  would  indicate.  The  elements  were  given  detailed  elaboration 
in  a  table  containing  a  total  of  U3  distinct  data  input  requirements^ 
(Appendix  A).  If  each  human  factors  task  were  to  be  patterned  in  this 
manner,  task  analysis  difficulties  would  be  caused  by  both  the  complexity 
of  task  structure,  and  the  lack  of  systematic  rationale.  The  problem  for 
PRISM,  then,  became  one  of  omitting  duplications  and  detailed  derived 
information  from  the  AMRL  task  data  categories  without  losing  necessary 
task  information,  while  simultaneously  adding  other  types  of  required 
information.  A  secondary  requirement  was  to  redefine  the  task  elements 
to  make  them  more  meaningful  for  Navy  use.  Table  6  is  a  derived  list 
of  35  data  elements  proposed  for  use  with  PRISM. 


'I'AbLi. 


AMlUi  Data  Elementii:  Revised 


1.  Crew  Member 

2.  Phase  of  the  Flight  Mission 

3.  Identification  of  Sheet  of  Related  Charts 
U.  Date  of  the  Analysis 

5.  Revision  Notes  and  Date  of  Revision 

6.  Reference  Line  Number 
7-  Function  Element 

8.  Task 

9.  Equipment  and  Location 

10.  Equipment  Characteristics: 

Visibility 
Readability 
Reachability 
Manij'u  lability 

11.  Frequency  of  Use  (Equipment  and  Task) 

12.  Task  Characteristics.: 

Difficulty 

Criticality 

Training  Requirements 

13.  Functional  Relationship 
lb.  Time  Breakdown: 

Vision 
External 
Internal 
L.  Hand 
R.  Hand 

15.  Time  Budget: 

Time  Constraint 
Time  started 
Time  Completed 
Clock  Time 
Overload 

16.  Toleranc • ,  iiasard,  and  Remarks 

17.  UpeciaJ  Tools  and  Equipment 


Feet 

Cognitive 

Audio 

Verbal 


Data  Kit-’itifnt 


Definition 


1. 

Object  System 

The  designator  of  a  specific  aerosnace  system 

2 « 

Miasiorr 

Information 

A  specific  operational  maintenance  profile  or 
profile  segment  for  the  specified  object  system 

3. 

.System 

Information 

Specific  data  relating  to  the  hardware  and 
software  required  to  accomplish  the  8p<ecified 
mission  or  segment 

U. 

Performance 

Description 

Specific  data  relating  to  the  level  of  detail 
to  be  included  in  the  related  performance 
descriptions 

i;* . 

Performance 

Characteristics 

Specific  data  relating  to  the  roan/machine,  and 
man/man  interfaces  and  duties  required  to  ac¬ 
complish  .he  specified  mission  or  segment 

6. 

Hardware 

Characteristics 

Specific  data  regarding  the  human  engineering 
characteristics  of  the  hardware  required  to 
accomplish  the  specified  mission  or  segment 

7. 

Personnel 

Description 

The  Job  title  and/or  Air  Force  specialty  code 
of  personnel  required  in  the  specified  per¬ 
formance — any  special  skills  or  knowledge  re¬ 
quired  of  the  performer  are  also  noted 

8. 

Time 

Information 

Specific  data  regarding  performance  or  mission 
related  time  values 

9. 

Remarks 

Miscellaneous  comments  and  remarks  necessary 
to  explain  any  material  contained  in  other 
data  elements 

10. 

oource 

ierr> 

Specific  data  regarding  the  origin  and  author, 
date  of  completion  or  revision,  references  used 
by  the  generators,  and  security  or  proprietary 
restrictions 

TABr.K 


Proposed  PRIv'M  Task  Data  Elements  and  Task  Format 


IDEHTIFICATION  DATA 


Systeni/SaDsystem  Identlfioatiun  -  Word/number/letter  designation  of  a 
specific  weapon  or  support  system,  or  any  hardware/software  division  t 


hereof 


Mis sion/Function/Duty /Task  Number  -  Numerical  identifier  of  a  specific 
mission,  function,  duty  or  task  statement. 

WORK  REQUIRgdEKTS 

Work  Verb  -  Indicator  of  performance  action  required. 

Work  Verb  Modifier  -  Adverb  used  to  modify  or  specify  the  basic  "Work  Verb". 
Object  Noun  -  Designator  of  the  task  object. 

Ob.lect  Noun  Modifier  -  Adjective  or  noun  usel  to  modify  or  specify  the  basic 
"Object  Noun**. 


TASK  TIME  REQUIREtlENTS 

Start  Time  -  Optimum  start  time  for  task,  computed  from  a  zero  reference 
point  denoting  beginning  of  a  primary  mission/ function  sequence. 

Start  Time  Constraints  -•  Maximum  allowable  variation  from  optimum  "Start 
Time’*  consistent  with  satisfactory  accomplislunent  of  mission  requirerr.ents . 

Completion  Time  -  Optimum  completion  time  for  task,  computed  from  a  zero  ref 
erence^oint  denoting  beginning  of  a  primary  mission/function  sequence. 

Completion  Time  Constraints  -  Maximum  allowable  variation  from  optimum  Com¬ 
pletion  Time  consistent  with  satisfactory  accomplishment  of  mission  require¬ 
ments  . 

Performance  Time  -  Optimum  performance  time  required  for  satisfactory  com¬ 
pletion  of  task. 

Performance  Time  Coi.  ints  -  Maximum  allowable  variation  from  crtimum 
"Performance  Time"  consistent  with  satisfactory  accomplishment  of  mission 
requi renents . 


'ACK  i'ERFOR.‘AiANCE  FEQUIRg-IKNTS 


Task  Frequency  -  Indicator  of  the  number  of  times  the  performance  is  re¬ 
quired  per  mission  segment  :>r  per  unit  >f  time. 


TABLE  6  (Cont’d) 


Proposed  PKISM  Task  Data  Elenonts  and  Task  Forrat 


Work  Loc&tion  -  Specific  work  area  derignated  for  task  accompllshnenti 

Jcecial  ToGla/Eaoipsier.t  -  Specific  tools,  equipment,  or  other  Job  aids 
necessary  for  Job  perlormance,  not  readily  Inferabl?  from  other  work  and 
perforiancc  requirements  information. 

Stimulus  Oriented  Parameters  -  Specific  stimulus  oriented  task  paraa^terSi 

Hesponse  Oriented  Parameters  -  Specific  response  oriented  paramsters  of  task 
performance. 

Mediation  Oriented  Paremeters  -  Paramatere  oriented  toward  the  mediatlonal 
relationships  between  task  stimuli  and  response. 

Task  Cost  -  Total  cost  to  the  government,  incurred  by  tasl.  performance. 

PERSONNEL  ftEQUIREMERTS 

Personnel  Classification  -  Genr/il  qualitative  descriptor  Of  the  type  of 
personnel  required  for  performance  of  the  task.  (Rating) 

Skill/Experience  Level  -  Assessment  of  the  relative  skill  and/or  experience 
level  required  for  satisfacto^-y  task  performapce.  (Rate) 

Special  Apt itud.is /.Know ledges /Ski  11s  -  Specific  aptitude,  knowledge,  amd  skill 
characteristics  not  readily  inferable  from  "Personnel  Classification"  data. 
(NEC) 


Training  Requirements  -  Specific  training  considerations  not  readily  inferable 
from  other  work,  personnel,  and  performance  requirements  Information,  (team 
training,  on-the-Job  training,  etc.) 

■Number  of  Personnel  -  Total  number  of  personnel  required  to  perform  the  task. 

HU?t\N  ENGINEERING  REQUIREMENTS 

Equiunent  Accessibility  -  Relative  accessibility  of  equipment  for  specified 
performance  action. 

Equipment  Visibility  -  Relative  visibility  of  equipment  for  spe'-ifled 
performance  action. 

Equipment  Manipulablli ty  -  Relative  manipulability  of  equipment  for  specified 
performance  action. 

Equipment  Reliability  -  Predicted  probability  of  succ.-csful  equipment  oper¬ 
ation  during  task  accomplishment. 


TABLK  6  (Cor.t'd) 


Proposed  PPISM  Task  Data  Elements  and  Task  Forrnat 


Peraoaael  Haaard  -  Asseaement  of  coasible  t.K«k  related  hazards  to  per-.or.rcl 
resulting  frco  improper  task  ptrronnanoe.  equipment  failure,  or  othei* 
vinpredlctablet . 

Eaulweat  Hazard  -  AsseBBmenv  of  possible  task  related  hazards  to  equipes^nt 
resulting  from  improper  task  ptrformcncc ,  equipment  failure,  or  other 
_  unpredlctabiea. 

Environmental/Life  Support  Factors  -  'Jnusual  physical  phenomena  coincident 
1  with  task  acccmplishnent  likely  to  produce  adverse  physiological/ 
psychological  effects  upon  participating  personnel,  with  probable  per¬ 
formance  degredation,  but  not  classified  as  "Personnel  Hazard". 

REFEREHCE  IWFORMATIOh 

Originating  Organization  -  Military  or  civilian  organization  re.sponsible  for 
the  task  data. 

Analysls/Verlflr.ation  Method  -  Descriptive  identifier  of  the  rs.search  method 
utilized  for  data  generation,  verification,  or  validation,  (work  sampling, 
group  Interview,  acceptance  test,  operational  evaluation,  math  model,  dynamic 
simulation,  etc.) 

Analysla/Vertflcation  Date  -  Completion  date  of  data  analysis  or  verification. 

Applicable  Documentation  -  Applicable  primary  documentation,  including  the 
Specific  Operational  Requirement,  Proposed  Technical  Approach,  Technical 
._Ge^lopn»'?nt  Plan*  etc. 

Security/Proprietary  Class ifi cat lor.  -  Designation  of  the  Department  of 
Defenee  security  classification  and/or  industrial  proprietary  status  of  the 
data. 

System/Subsyctem  Development  Status  -  Development  status  of  the  system  or 
subsystem.  (pre-Technical  Development  Plan,  prototype,  limited  produetton, 
operational,  obsolescent,  etc.) 
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HI.  CONCLUDIHG  REMARKS 


Existing  hurnr.  fnctcrs  tasK  stnicture.?  have  been  reviewed  and  their 
content  analyzed  in  an  effort  to  construct  a  standardized  task  fornat 
luitable  for  human  factors  research  during  all  phases  of  the  Navy 
weapon  system  research,  development,  test  and  evaluation  cycle.  Many 
formats  have  bce.n  designed  around  the  concept  of  having  the  prinajy  work 
verb  as  the  first  word  in  the  task,  allowing  a  modicin  of  standardiza¬ 
tion.  However,  the  remainder  of  the  task  has  usually  been  completely 
tmetructured,  with  very  Hslted  utility  for  detailed  task  ccEparisons. 

AMRL.  has  developed  a  more  complete  structure,  attempting  to  include 
all  the  necessary  types  of  information  for  human  factors  work.  This 
effort  was  Incorporated  and  modified  to  form  a  basis  for  the  construction 
of  the  PRISM  task  format.  Each  of  the  AMRL  task  elements  was  evaluated 
to  determine  its  value  to  the  PRISM  data  bank.  The  selected  elements 
were  then  grouped  and  arranged  into  a  logical  systematic  structure  to 
form  the  basis  for  a  standardized  human  factors  task  format. 

With  the  task  structure  completed,  the  next  step  is  to  devise  sepatate 
structured  data  input  sources  for  each  of  the  teisk  data  categories.  For 
some  Inputs  such  as  "Start  Time",  it  is  simply  a  matter  of  determining  u 
useful  method  cf  presenting  time  information.  For  other  inputs,  such  as 
"Work  Verb",  and  "Object  fioun",  comprehensive  taxonomies  of  mutually 
exclusive  terms  will  be  required.  A  taxonony  for  work  verbs  is  presently 
under  development  as  part  of  this  research  task,  and  preli.iiinary  informa¬ 
tion  is  being  acquired  for  an  object  noun  taxonomy. 


A.  Conclusions 

.Most  of  the  task  data  .-equirements  for  a  comprehensive  human  factors 
data  bani:  have  been  identified.  The  separate  data  categories  have  been 
arranged  Into  a  logical  order,  r-uitabie  for  a  standardized  task  format 
adaptable  to  automatic  data  processing  procedurt 8 .  Standardized  structures 
must  now  be  developed  for  each  of  the  task  data  categories  to  complete  the 
total  human  factors  task  lata  bank  ntructure. 


B.  Recomnendatlons 

1.  It  is  recommended  that  the  developed  standardized  task  format  be 
adopted  eis  the  basic  structure  for  the  PRISM  data  bank,  (pages  13-17) 

2.  It  ia  recommended  that  the  development  of  standardized  taxonomies 
and  other  Information  structures  for  the  individual  task  data  categories 
be  oontinv.ed.  (pages  13-17) 
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